Introduction
Phloem transport of assimilates provides the materials needed for the build up of the herbaceous plant or the tree. Understanding this mechanism is therefore important to control the edification of the plant. Considerable work has been devoted to transport in the past (for recent reviews, see Giaquinta, 1983; Delrot and Bonnemain, 1985; Delrot, , 1989 Van Bel, 1987) , but much further work is needed, especially on woody species, because the information available on basic processes, such as loading into and unloading from the sieve tubes, mainly concerns herbaceous species. Therefore, this short overview will often refer to herbaceous species but the general principles which will be given may be used to understand assimilate transport in trees. Actually (Ziegler, 1975 There is no evidence that any of these nitrogenous substances is excluded from the sieve tubes, in contrast to the loading of sugars, which is a highly selective process. In all investigated cases, the predominant cation in sieve tube sap is potassium, while the predominant anion is generally phosphate and sometimes chloride. Another striking feature of the phloem sap is its alkaline pH (7.5-8.5). The concentration of the phloem sap exhibits nycthemeral variations (Hocking, 1980) and its content exhibits seasonal variations (Ziegler, 1975) , as well as variations depending upon the location in the plant (Hocking, 1980; Vreugdenhil, 1985) . (Kursanov et al., 1983; Turkina et al., 1987) , translocation in the path is thought to be rather passive, particularly in species whose phloem transport is not sensitive to temperature for a wide range of values (Faucher et aL, 1982 
Apoplastic loading
Evidence detailed elsewhere (Delrot, 1987, 1989, and  (Pichelin-Poitevin et al., 1987; Gallet et aL, 1989) . A polyclonal antiserum raised against the 42 kDa polypeptide is able to inhibit selectively uptake of sucrose by leaf protoplasts, but has no effect on the uptake of amino acids and hexoses (Canny, 1987 Gamalei and Pakhomova (1980) and Gamalei (1984) surveyed the structure and the repartition of plasmodesmata at the boundary of the conducting complex. According the Gamalei (1984) , the structure of the minor veins may be classified into 3 categories (Fig. 3) . The type I-vein, characterized by plasmodesmata fields, is typical for plants transporting oligosaccharides (mainly raffinose) and is an adaptation to symplastic transport (Fig. 38) . Types 11 (Fig. 3A) and III (Fig. 3C) (Li and Delrot, 1987 (1978) found that auxin promoted phloem loading in castor bean, while Vreugdenhil (1983) (Sauter and K; loth, 1986 Thorne (1985) . In this material, unloading from the conducting complex in the seed coat (i.e., unloading sensu stricto) is symplastic and then the assimilates are also released into the apoplast at the interface between the 2 generations (Fig. 4D) . Sucrose is not split before being absorbed by the cotyledons. In the fruit of maize, investigated by Shannon et al. (1986) , unloading from the sieve element-companion cell complex is also symplastic (Fig. 4E) (Lemoine et al., 1988) . Inversion of sucrose by a cell wall invertase prevents its retrieval by the conducting complex (Eschrich, 1980) and it increases the osmotic pressure in that cell wall. (Wolswinkel, 1985) . Studies made with different sink organs agree that high solute concentration in the apoplast promotes assimilate uptake into the receiving cells (Wolswinkel, 1985) .
Concerning hormonal control, Saftner and Wyse (1984) 
